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The object in reporting the following cases thus early is
to ascertain if others have worked along the same lines of
treatment, and if so what the results have been, for I am not
aware that the plan has been proposed before, but it seems
such a rational procedure that I trust it will merit a trial.
It is applicable to other conditions, but my remarks are
restricted to the initial cases mentioned in the title Of the
paper.

Bilocular Cystic Goitre.—S. H. C, bookkeeper in a village
general store, gave the following history. Age 19 years,
father alive, healthy ; as he was only eight months old when
his mother died, he cannot tell anything about her from
personal knowledge, but says she had a thick neck which
was hard and never contained fluid, but it "turned to an
abscess, which affected her brain and killed her" at the age
of 32 years. There are three boys and one girl, all living;
none of the others having neck trouble. Healthy when a
child. First noticed swelling about 11 years ago. Right
lobe formerly the larger, but being treated by tapping and
injections, was reduced. Left lobe emptied twice but refilled
in two weeks. Left lobe and isthmus constitute the chief
enlargement now. Circumference of neck 16 inches. No
dyspnoea or dysphagia at present, but suffered from them
before first tapping. On July 3, 1891, patient came up to
Toronto for treatment. As he felt very timid ether was
administered by Dr. Scadding, who also kindly assisted
me. The battery used was the ordinary portable 24-celled
bichromate battery. The positive electrode a 7x4}^ inch
sponge covered zinc plate was placed under shoulders. For
the negative electrodes two steel needles (piano wire) were

introduced,one into the isthmus, the other into the left lobe
from below upwards, 18 cells gradually brought into cir¬
cuit, the meter registering 30 milliamptres, which was kept
up for eighteen minutes, then in the stead of the former
positive electrodes a small circular one was placed over
the tumor, and 20 ma. for five minutes employed, the cells
again gradually cut out, needles withdrawn, and a simple
boracic dressing applied. Very little change was percepti¬
ble after this treatment, and it occurred to me that if the
cysts were filled with a better conductor than the ordinary
contents the action would be much more vigorous, and on

July 11, with the assistance of Dr. Scadding, this idea was

carried out. A hypodermic injection of five minims of a mix¬
ture of five per cent, cocaine with six per cent, antipyrine
in distilled water was administered, and a medium sized
aspirating needle being introduced, the contents of the
cysts were withdrawn. As the loculi communicated one punc¬
ture was sufficient then, without removing the needles the
cysts were filled to distension with a solution of chloride of
sodium in hot water 5i to 5j. One steel needle was also
inserted and both it and the aspirating needle connected
with the negative pole, the positive pole being below shoul¬
der as before, a strength of 30 m.a. was used for five minutes,
then the small positive electrode was placed over the

tumor, and for five minutes more a strength of 25 m.a.

employed, the cells cut out of circuit, the saline solution
withdrawn,much gas accompanying it, the needles removed,
and the punctures dressed as before.

On August 5, the patient wrote that the cysts were refill¬
ing, but not so rapidly, it being now twenty-five days since
last electrolysis, while formerly a fortnight sufficed to refill.

On August 8, after a hypodermic of the cocaine mixture
the cysts were again aspirated, the contents being much
more fluid; they were then filled with the saline solution,
the aspirating needle connected with negative pole, positive
being between shoulders, a strength of 30 m.a. for seven
minutes used, then the positive being over the tumor, 25·
m.a. for seven minutes, the cysts again completely emptied
and a large borated compress placed on site of operations,
firm pressure being kept up by means of a broad adhesive
strip and the patient again sent home.

On Sept. 9, he wrote, "My neck is down flatter than when
I left you last," and on the 12th I find his neck measures

14J4 inches in the greatest circumference, and the gland
reduced to the size of a small walnut. On Oct. 30, he wrote
that the lump was still there, but that he had enjoyed much
better health, I advised that the neck be let alone for the
present, but that on the first sign of refilling he should
report.

On Jan. 18, 1892, he writes, "I believe the lump has com¬

pletely gone away, my neck is getting in better shape all the
time, I am sure I have enjoyed three times better health
the last three months than ever I did before. I used to be
troubled with headache a lot, and I have not had it once
the last three months ; I have gained weight considerably
too," and much more in the same strain.

So far the result was most gratifying, and as I had heard
nothing further from him I counted it a cure, and thought
it might be well to report it, but to make sure I wrote to
him and on September 12, last, he replies, 'My neck started
to fill up again last June, but it did not fill up very much."
He then stated that a doctor passed through his village sell¬
ing a wonderful thick neck remedy he was using. Natur¬
ally I felt very much disappointed and my first impulse was
to withdraw the paper, but our failures often teach us more

than our successes and for the benefit of others as well as

ourselves should be reported. Had the process been carried
further I do not doubt the cure would have been com¬

plete. The cyst walls should have been thoroughly oblit¬
erated instead of relying on nature to carry on resolution.
I confess that in using electrolysis I try to get along with
the least strength that will do the work.

Since treating this case I have applied the principle of
filling cysts to distension with a good electrolyte such as

salt solution surrounding a needle affords in other cases

with most gratifying results, the thin walled cysts being
the most amenable to treatment.

Hydrocele.—In May of this year I was consulted by a man
with hydrocele who stated that various treatments had been
tried without avail so I determined to try the same princi¬
ple to his case. The following was his history : P. S., teams¬
ter, three years ago last winter while "skidding" logs in a

lumber yard the hook in the single-tree broke, and the
single-tree flew back striking him in the epigastric region ;
a pair of thick mitts in his belt broke the force of the blow,
was unconscious for about five minutes, but was at work
again the next day. Right testicle began to swell shortly
aftewards, but he'did not consult anyone till the spring.
The hydrocele was tapped three times at intervals, then in
Nov., 1890, without removing the fluid 20 drops of a 50 per
cent, solution of carbolic acid in glycerine was injected and
a year later the injection repeated, the fluid being first
removed. In January of this year, he was advised to use a.
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support and constructed one which he has continued to use,
as he thinks it relieves him.

On May 6, 1892, after a hypodermic injection of five min¬
ims of the cocaine mixture an aspirating needle insulated
with hard rubber to within one inch of its tip was intro¬
duced, the bare portion being well within the sac, seven
ounces of straw colored fluid withdrawn and a warm saline
solution grxl to §i pumped in ; as the patient complained of
considerable pain only 3% oulices were introduced and the
balance made of hot water ; the needle was connected with
the negative pole while the large positive electrode was

placed over the epigastrium, the cells were gradually
brought into circuit till meter registered 15 m.a., which was

continued for twenty-three minutes, then 25 m.a. for five
minutes when the action was stopped, the sac emptied, a

marked decrease in the quantity of fluid being noticeable
and a consequent abundance of gas. A dressing of iodoform
and boracic acid on alembroth gauze applied and retained
by adhesive strips and the patient sent to his hotel with
instructions to keep quiet and off his feet. The following
day the testicle was strapped to ensure close apposition of
walls of sac.

Besides the above trouble the patient had several patches
•of psoriasis.which I thought it well to give some attention to ;
two spots on the forehead near scalp, and three large ones
on right shin. He stated that it first appeared ten years
ago, no specific history ; he was living in Bannffshire, Scot¬
land at the time and had consulted a large number of med¬
ical men both in the old country and on this side, many of
them eminent in their profession, but had never been able
to get rid of the trouble.

The resistance through the dry scales being very great_
they were kept moistened with a solution of salt and water
and a bi-polar carbon roller electrode connected with both
poles of a galvanic battery passed over each spot in every
direction, for about five minutes at each, the meter indicat¬
ing from 10 to 30 m.a., and quite an amount of gas being
evolved. This was repeated each day from May 7th till the
12th. The spots were ail looking so much smaller and bet¬
ter in every way then, that he decided to leave for home.
I gave him the following prescription :

R . Acid chrysophanic gr. xx.
Adipis ad gii M. ft. ung.Sig. Appi, nocte maneque.

On August 20, he returned to report with no sign of the
hydrocele, his general health very much improved, and the
psoriasis entirely gone. It disappeared completely three
weeks after he stopped coming and before he had used half
the ointment ; he stated also that when the first injection
was tried he was thirty-four days off work, while after the
electrolysis he was off for twenty days only.

I trust that both these cases possess sufficient interest to
justify me in reporting them at this early date, they were
the first treated by me in the above manner, and I have
altered my procedure very little in dealing with subsequent
cases of cystic goitre, I have treated no further cases of
hydrocele. With regard to strength of application of elec¬
tricity I take this stand. I recognize in electricity a force
most potent for weal or woe therefore instead of endeavor¬
ing to administer the greatest strength a patient can stand
and still survive, I aim to use the mildest that will prove
curative, keeping in mind the fact that between our poles
within our circuit are included parts of the most delicate
mechanism. Nature is often most kind to us in coming to
our aid with her recuperative powers, and repairing damage
we may have done, but let us not on that account be led to
presume on her kindly offices, but remember that there may
toé a limit which it would not be well to overstep.

A word about the electrodes. The negative is an ordinary

aspirating needle which is readily insulated by heating it
over the flame of a spirit lamp and at the same time warming
an old hard rubber thermometer case and rubbing on till the
requisite covering is obtained; a little practice will give a

smooth and even insulation.
In the positive electrode a potter's sponge is sewed to the

soft rubber backing in such a manner that the metal plate can
be slipped out and the sponge then washed when necessary.
In aDplication in goitre, I wet the sponge well with a solution
of soda bicarb, in hot water, apply between shoulders with
a towel at its back to protect clothing, then while it is soft¬
ening the cuticle, thereby lessening resistance, insert the
aspirating needle, administering just previously the anes¬
thetic hypodermic, then directing patient to swallow sev¬
eral times in succession, steady the gland with the fingers
and plunge the needle into the cyst, carrying part of the
insulated portion within its wall. To avoid puncturing
posterior wall, I direct patient to keep on swallowing, if the
point enters the posterior wall the external end of the
needle will be raised by the act of swallowing. Where
practicable, puncture from the median line as low down as

possible and in a direction from below upwards, where
punctures have to be repeated, do so at the same site, aspi¬
rate contents, then inject to distension, the warm saline
solution, make the connections with battery which bring
into circuit, increase strength slowly, from 30 to 50 m.a., has
been my usual strength, from ten to twenty minutes dura¬
tion, decrease strength slowly to 0, then remove positive
electrode, empty cyst as completely as possible, dress,apply
compress, and broad adhesive strip. When necessary oper¬
ation may be repeated in one week, but it is preferable to
let a longer time intervene.

Discussion.
Dr. Herdman said that in cases of goitre, relief is demanded

sometimes on account of the degree of swelling, sometimes
on account of its effect on the general health, and sometimes
simply to remove the deformity. There are ordinarily three
stages of enlargement, viz. : 1, a simple dilatation of the
vascular structures ; 2, a stage in which some of the follicles
become obstructed by swelling, or by their own secretion
possibly, and as a result, cysts are formed ; and 3, a continu¬
ation of the disease process, characterized by an increase in
the connective tissue sub-stroma. The first stage is amen¬
able both to internal and to electrical treatment. Cystic
goitres, and also hydroceles, in his opinion, could be better
treated by other than electrical treatment, and this state¬
ment was the result of a careful examination of the liter¬
ature of the subject. In the third stage, if the fibrous
changes are generally diffused throughout the gland, the
condition is very refractory to internal medication, and it
is just this condition which seems most amenable to elec¬
trical treatment. Cystic goitre can be more successfully
treated by the withdrawal of its contents, and the injection
of iodine, than by the use of electricity. In the fibrous
form, the vascularity of the gland has been so reduced, that
medication has but little effect, and counter-irritation in
this region cannot be kept up for any great length of time,
and the disfigurement which it produces is often as objec¬
tionable as the enlargement itself. This is a dangerous
region in which to thrust needles, but with a proper knowl¬
edge of the anatomy of the part, one can by electric action,
after a prolonged course of treatment, secure absorption.
But it should be remembered that electro-therapeutics is
only brought into disrepute by attempting to accomplish
with it impossibilities, and it was for this reason that he
objected to its use in cystic goitres.

Dr. Kellogg quite agreed with the last speaker, as to the
limitations of electrolysis in the treatment of goitre, but it
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should not be forgotten that patients will sometimes refuse
any form of cutting operation, while they will readily sub¬
mit to electrical treatment. For such individuals, the elec¬
trical treatment of cystic goitre is appropriate. He had
tried filling the cyst with a solution of iodide of potassium,
and then subjecting it to electrolysis. This solution is an

excellent conductor, and the nascent iodine which is liber¬
ated by the resulting decomposition, acts favorably on the
lining membrane of the cyst.

Dr. Herdman remarked that he had also obtained satis¬
factory results from this method, but he had been unable to
satisfy himself about the occurrence of this decomposition.

Dr. Kellogg replied that he knew from experiments out¬
side of the body, that such a decomposition occurred, and
this view was sustained by the fact that on withdrawing an

intra-uterine electrode, wrapped with absorbent cotton
saturated with a solution of iodide of potassium, after a
treatment of uterine fibroid, the electrode would be found
deeply stained with iodine.

Dr. Herdman said the conditions in the latter case were

different, for the iodine was directly in contact with the
poles.

Dr. Kellogg explained that in employing electrolysis of
the cyst, he introduced a small aspirating needle, having a

binding-post attached, and then, after evacuation of the
cyst contents, and the injection of a solution of iodide of
potassium, he attached the rheophore, and the state of his
needles when withdrawn would show that the decomposi¬
tion occurred.

The President said that he had been tempted to try this
method of treating goitres. His experience led him to
believe that those who reported so many successes, were

confounding a symptomatic recovery with organic change
in the goitre. The first essential to an intelligent electro-
therapeutic treatment in any case, is an accurate knowledge
of the pathology of the condition, and as the pathology of
goitre is unknown, it is not surprising that indifferent
results had been obtained. For many years, attempts had
been made to treat the condition by measures directed
to the sympathetic nervous system, because goitre is asso¬
ciated with exophthalmos and a rapid heart action. Dr.
Louise Fiske Bryson, of New York, had first pointed out
the remarkable fact that the chest expansion in those having
goitre is greatly below the normal. Erb had called attention
to the fact that the condition present in these cases, was
often one of neurasthenia, and that, therefore, general
systemic treatment by electricity was indicated. The
speaker said he had recently treated a goitre measuring
thirty-two inches in circumference, and occurring in an
Italian woman. At present, he was trying the effect of
electro-negative puncture, using an insulated platinum
needle, and an indifferent electrode applied to the back of
the neck. A sort of recess had formed in the hard fibrous
mass. The punctures were made under eleotro-cocaine
anaesthesia. He had also tried injections, and the percuta¬
neous method, but with little success. In accordance with
the recent theory that the changes in the thyroid gland are
due to changes in the restiform bodies, he was now trying
the effect of treatment with the negative pole at the base of
the brain, and the positive pole at the forehead, and also
the effect of long static sparks, In all of his cases there
had been a very moderate diminution in size of the tumor,
although after one or two months, the general appearance
would be decidedly improved, and the exophthalmos not
infrequently would have disappeared, and the pulse would
be reduced thirty or forty beats per minute. Readers of
recent French literature are aware that to Gautier is due
the credit of calling attention to the electro-chemical
method, or the method of injecting a solution of iodide of

potassium, and then obtaining the effects of free iodine by-
decomposing this solution by electrolysis. The method has
also been applied to other conditions, with the idea that the
electric current, by reason of the high conductivity of the
solution, would penetrate more deeply into the tissues.

Dr. Goelet said that Gautier employed a cotton-wrapped
platinum applicator moistened with a solution of iodide of
potassium (1 to 10), to the inside of the uterus, using either
the positive or negative pole according to indications, in
the treatment of endometritis. A current of fifty to eighty
milliamperes was employed, and the results were quite-
satisfactory. He also employed it in the female urethra,
but the speaker, in repeating these experiments, had found
it difficult to persuade patients in this country to submit to
these applications in the urethra, though the applications
to the endometrium were satisfactory.

Dr. Holford Walker was a little disappointed at the results
obtained by Dr. Herdman in the treatment of fibrous
goitres. Cystic goitres, like œdematous fibroids, do not.
come within the range of electrical treatment. Personally,,
he had been very successful in the electrical treatment of
fibrous goitres with currents of 100 to 120 milliamperes.
He molded a sheet of tin to the enlargement of the neck,,
then filled it with clay, and interposed two layers of cheese¬
cloth between the clay and the skin. A large pad, covered
with absorbent cotton, is used as the indifferent electrode,,
being placed between the shoulders, and kept constantly
wet by an assistant with a solution of bicarbonate of soda..
The sittings are of ten or twelve minutes duration, and
repeated three times a week, yet his patients had not expe¬
rienced the slightest discomfort from the use of these strong
currents. He could recall a dozen cases in which the fibrous
form had been cured in this way; and in two of them,,
nurses, the disease had existed since girlhood. In two cases
two and one-half to three years had elapsed since treat¬
ment.

Dr. Herdman said that he would not regard any enlarge¬
ment, even though very firm to the touch, as fibrous, unless
it had developed very gradually, for considerable time is
requisite for the occurrence of these fibrous changes. The
President's remarks had been on the subject of exophthalmic
goitre, which is very different from cystic goitre, although
the two conditions are not infrequently associated. In the
treatment of exophthalmic goitre, he could say positively
that it had never failed, though in some of his patients there
had been general oedema, tremendous interference with
respiration, extreme anaemia, and a pulse beating as high as
160 per minute. He knew of no other disorder which yielded
such brilliant results. His method was to apply the posi¬
tive pole over the tumor, and the negative over the cervical
enlargement of the spinal cord, and to employ the reversed
continuous current. His idea of the pathology was, that it
was an irritation of the centres which control the vaso¬
motor system, and the circulation through the heart, and
that, owing to this irritation, the thyroid gland became
enlarged by dilatation of its blood-vessels, and Midler's
muscle, which is situated back of the eyeball, is caused to»
oontract, thereby producing the protrusion of the eyeballs.
In cases of relapse, an increase in the rapidity of the circu¬
lation is always first noticed, and this is an indication for·
the use of tonics, and the resumption of the local treatment
by the reversed galvanic current. He had tried all forms
of the induced and continuous currents, and had had better·
and quicker results with the reversed galvanic current.

The President said it would be impossible to exclude
exophthalmic goitre fr >m such a discussion, as he had found
the cystic form often associated with this type. He, too, had
had no difficulty in curing the pure exophthalmic goitre,
but he had never seen any marked reduction in size of a.
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distinctly fibrous goitre, although the other symptoms were

decidedly relieved.
Dr. Dickson, in closing the discussion, said that we met in

this Association on common ground, and he had ventured,
therefore, to report his unsuccessful case. He was more

than ever glad that he had done so, on account of the inter¬
esting and profitable discussion which the paper had elicited.
We must look to the electrical engineers for much of our
instruction, for they get the correct idea of the subject at
the start, while most of us have to unlearn a great deal.
He had not employed the term "current" in his paper,
because he thought this conveyed a wrong idea. At the
present time, he had probably no less than twenty cases of
goitre under treatment in Toronto General Hospital. He
thought the cases which are probably the least amenable
to treatment occurred in girls of from fourteen to six¬
teen years of age, and did not consider it advisable to
puncture in such cases, but would advise galvanism of the
sympathetic instead. But while he.had effected marked
reduction in fibrous forms of long duration, treated exoph¬
thalmic forms by Beard and Rockwell's plan of central gal¬
vanization with most happy results, and had been successful
with other forms, yet these had nothing to do with the sub¬
ject of his paper, which dealt with one particular plan
offered as a contribution to ths treatment of one particular
variety of goitre. He thought, as regards pathology, Amory
in his works on electrolysis had made the best presentation
of the subject he had seen. His use of the salt solution was
for the purpose of securing a good electrode to fill the whole
cavity and act on its walls, and not for the purpose of
decomposition, etc. As to Dr. Herdman's suggestions of
first injecting iodine, this had been tried without success in
the case mentioned and in others since treated, while the
electrolytic treatment produced very marked results.

With regard to employment of carbolic acid in hydrocele,
and the relative severity of the treatment, while Dr. Herd-
man advocated the pure acid, in the case cited 50 per cent,
carbolic had been injected, once without previously remov¬

ing the fluid and again after removal of the fluid ; after the
first injection he was thirty-four days off work, while after
the electrolysis he was off work for twenty days only, and
need not have rested even that long. \Vhen properly per¬
formed, there is no noticeable disfigurement following ope¬
ration. There was much more that might be said, but time
did not permit reference.
"MEDICAL ELECTRICITY PROM AN ELECTRICIAN'S STANDPOINT."

By John J. Carty, Esq., Vice-president of the New York
Electrical Society.

I think you will all agree with me that it is desirable for
the advancement of the science of electro-therapeutics that
there should be a thorough understanding between electri¬
cians and physicians.

The electrician who undertakes to examine the subject of
medical electricity is puzzled by the strange electrical terms
which he encounters in the literature of the subject, and
which are used by the members of the medical profession
with whom he may converse. This certainly does not look
like a mutual understanding, and that no such understand¬
ing exists I have proved by the following test. I chose ten
men holding the degree of electrical engineer from the
principal colleges of this country, including Cornell,
Columbia, Massachusetts Institute of Technology, Lehigh
University and others, and asked them, each in turn,
the meaning of three of the terms most frequently encoun¬
tered, namely, faradism, franklinism, and galvanism. Not
one of them knew the significance of these terms, although
they were all familiar with the works of Faraday, Franklin
and Galvani.

Thus it will be seen that either the curriculum of our
American technical schools is at fault,or the terms employed
are misleading. That the trouble is with the terms, I shall
endeavor to prove in this paper.

Let us begin by inquiring into the meaning of faradism.
It is a word undoubtedly founded on the magnificent dis¬
covery of Faraday, that a current of electricity may be gen¬
erated by plunging a permanent magnet into a coil of wire.
This is the fundamental principle of dynamo machines and
motors, which, in connection with systems of electric light¬
ing and power distribution, furnish an example of faradism
worthy of the name.

The magnificent system of telephone communication
which has grown up in this and other countries, together
with many systems of telegraph and numerous other elec¬
trical appliances, are also founded upon the discovery of
Faraday and may properly be called examples of faradism.

Faradism is referred to in medicine, however, in a narrow
sense. It is applied to the current generated in induction
coils, such as are found in ordinary "shocking machines."
Galvanism, as used in medicine, refers to the current which
may be obtained from the galvanic battery. And franklin-
ism, as may be inferred from the kite experiment of that
eminent Boston philosopher, refers to effects produced by
discharges from Leyden jars, and Holtz or other static ma¬

chines.
The superficial effects of these currents are so different,

that there is, in the minds "of many, a vague notion that
the three currents are essentially different in their nature
and represent three different kinds. Such, however, is not
the case, for it is within the power of the electrician to
generate a current by magnetic induction, based on the
discovery of Faraday, which will produce all the effects
which doctors call galvanism and franklinism ; and on the
other hand, by means of a galvanic battery and suitable
current changing devices, to produce effects which are
identical with those usually regarded as being peculiar to
faradism and franklinism; and still further, although the
problem would be more difficult, it would be possible, by
means of suitable electro-static generators, to produce the
eff cts of galvanism and faradism.

Thus it will be seen that the differences between the
three "isms" are those of degrees only. The particular form
of faradism used by doctors would be defined by electricians
as an alternating current of a given frequency, having a cer¬

tain value in amperes and volts. Galvanism would be spoken
of as a direct current, constant in respect to its voltage and
amperes; and if it were interrupted, the number of inter¬
ruptions per second and their nature would be stated. In
the case of franklinism, it is again a question of volts, am¬

peres and interruptions, plus a phenomenon of oscillations
and surging which will be referred to further on.

If this view of the case be correct, it is clear that the
retention of such terms as faradism, franklinism and gal¬
vanism can result only in confusion and in preventing that
harmony between the two professions which it is so import¬
ant to effect. Owing to the rapid and astonishing develop¬
ments of electricity now being made, it is imperative that
the science should cast aside the relics of a former age, and
scrutinize most carefully its nomenclature. As an example,
the term "resistance," the correct meaning of which is so

important to physicians, has lost its original significance.
Not many years ago a piece of iron wire and a piece of cop¬
per wire, each measuring ten ohms, were thought to offer
the same resistance to the passage of a current of electricity,
regardless of its character. Now it is recognized that they
are equal in resistance, only in respect to certain currents ;
when an alternating or an interrupted current is used, the
resistance of the iron wire increases rapidly, while that of
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the copper remains substantially the same. This peculiar
behavior of the iron wire is due to its self-induction, and is
now measured in units of inductance.

The inductance of a copper wire which is normally very
low may be vastly increased by coiling it around a piece of
iron. Such a coil properly proportioned might be connected
across the poles of a powerful alternating current dynamo
without producing any perceptible effect upon the wire ;
whereas if the same wire were laid out in a straight line it
would be volatilized instantly. Again, if the same coil were
attached to the pole of an ordinary 100-volt Edison dynamo
giving a direct current, it would be destroyed.

Take the case of a condenser, which is a modification of
the Leyden jar, consisting of plates of metal separated by
an insulator. If such an apparatus be placed in the circuit
 of a 1,000-volt direct current machine, it will absolutely pre¬
vent the passage of any current. If, however, the condenser,
was placed in the circuit of an alternating current machine,
the full current would find its way through.

Thus you will see that the alternating current behaves in
a paradoxical manner. In one case it cannot find its way
through a coil of copper wire on account of the inductance ;
and in the other case it passes readily through the insula¬
tion of the condenser, although the insulation be perfect.

The phenomenon of an alternating current passing through
an insulator calls for precision in our ideas of insulation ;
and while it may seem impossible that a substance can be
an insulator and still allow currents to pass readily through
it, yet such is the fact. The inconsistency is explained by
an examination into the theory of displacement currents,
which only can be referred to in this paper.

It now can be asserted with safety that the resistance of
an inorganic body—us'ng the term "resistance" in its broad¬
est sense—is different for every degree and form of current.

Taking this view of the case, a more intelligent selection
of currents can be made where the problem is to reach, in
an electrical manner some specified portion of the human
system; an organization of complex chemical structure,
made up of solids and liquids ; conductors and non-conduc¬
tors. For aught any one can tell, it may in some portions
possess high self-induction and in others obey the ordinary
law of conductivity, and in still others, present conditions
resembling the actions of condensers.

If the periodicity of the current is of such prime import¬
ance in the case of ordinary physical bodies, it certainly
must be of some account in the more highly organized sys¬
tem ; yet how little do we hear of the periodicity of faradio
currents or of their characteristic curves?

Alternating currents for producing electrolysis are not
employed in medicine,or as far as I know in any other science,
yet electrolysis by alternating currents is possible and is of
a peculiar kind. The alternations causing hydrogen and
oxygen to be generated at each pole. These gases being in
the nascent state will recombine under proper conditions.
It would seem that the disturbance produced by this electro¬
chemical action might be accompanied by certain physio¬
logical effects which would be of therapeutic value.

Some of the remarkable researches of recent experiment¬
ers have been of such a nature as to warrant mention here.
That an intimate relation exists between light, heat and
•electricity has long been known, and the beautiful series of
experiments testifying to this relationship, have become
classical and are no doubt familiar to you all. Those who
are acquainted with the methods of Faraday are not sur¬

prised to know that he suspected that light and electricity
were propagated in one and the same medium, namely, the
ether. The mathematical work of Clerk Maxwell, in sup¬
port of the electro-magnetic theory of light, confirmed this
view, and recently Hertz in Germany has generated electric

waves which were found to be propagated at the same rate
as waves of light and which were, by means of prisms of
pitch and other appliances, refracted, reflected and focused.
In other words, they were found to obey much the same
laws as rays of light, and to differ from light much the same
way that heat does.

In the production of waves of proper length for his expe¬
riments, Hertz found it necessary to resort to a special
application of Leyden jars and coils of wire to produce
electrical oscillations of a frequency of many millions
per second. The effects produced by these oscillations
being so entirely new, it would seem that a wide field
for investigation might be found in their application to
medicine. And indeed I find that your honorable president
Dr. Morton, has already done good work in this advanced
field.

In passing over the recent advances of electricity, it would
be impossible to overlook the name of Tesla, whose labors
have carried us all into a region so strange that we have not
yet recovered from our wonder. Still it has been shown
that the forces which he set at work are capable of produc¬
ing curious physiological effects, one of which I have in
mind, being the peculiar sensation of warmth when the body
is subjected to his electrical bombardment. It is impossible
at present to speak of this remarkable action in more precise
terms.

Some one said, after the experiments of Herz, that "Elec¬
tricity has annexed the whole domain of optics. Let us
hope that the labors of your Association may be so crowned
with success that some day electricity will annex the whole
domain of medicine.

Discussion.
Dr. Nunn asked about the use of the term, "alternating"

current in connection with faradism. He thought the fara¬
dio current was not an alternating current, because it does
not flow in either direction with equal stress.

Mr. Carty replied that an alternating current changes its
polarity, but it does not necessarily do so any particular
number of times per second. If the curve of a faradio cur¬
rent were plotted, it would be found that they never are
the same twice in succession. He wished to particularly
emphasize the fact that the term, "faradic current" does
not describe, as medical men usually consider it does, an
entity. As to the question of the polarity of a medical
induction apparatus, he would say that when the vibrator
closes the primary circuit, and induced current is produced
in the coil in one direction, and on opening the circuit, an
induced current in the opposite direction ; there is an inter¬
ruption in the vibrator, and an interruption in the current,
but the interruption in the current does not necessarily
coincide with that of the vibrator, as it may be affected by
other currents in the neighborhood.

Dr. Herdman said that he had obtained some remarkable
physiological effects with the alternating current, and he
would like to know whether this current is practically the
same at all times.

Mr. Carty said it was subject to variation, and it was only
by a tracing apparatus that the exact nature of the current
at any given time could be determined.

Dr. Nunn asked if it were possible to get a correct nomen¬
clature for that form of electricity which medical men are
accustomed to describe as "faradism."

Mr. Carty said he could not on the spur of the moment,
undertake to suggest a better nomenclature; he only
wished to point out the inaccuracy of the present one.

Dr. Kellogg said that the paper just presented would
prove valuable as an aid in arriving at a proper nomencla¬
ture. He had been using the alternating current of 12,000
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vibrations and had also noticed some peculiar physiological
effects from it, and on making tracings from it, had found
that it was a true sinusoidal current.

The President said that he had long recognized in his
teaching, the inadequacy of our conventional terms, fara¬
dism, franklinism, and galvanism, and about one'year ago,
he had suggested, half in jest, that the character of these
various forms of electricity might be expressed in the form
of prescriptions. Thus :

R. Milliamperes (practically nil).
Volts 100,000.
Interruptions, 1 million per second.

This would indicate a static current.
R. Milliamperes, 500.

Volts, 30.
Interruptions, nil.

This would represent a galvanic current.
R. Milliamperes, 1-20.

Volts, 500.
Interruptions, 200 per second.

This would represent a faradic current.
Dr. Herdman said he had been frequently mortified at

being called upon to explain the meaning of such terms,
and he suggested that we abandon them for those commonly
employed by electricians. We would then speak of the
continuous current, the induced current, and the alternat¬
ing current.

Mr. Carty, in closing the discussion, explained that in
stating that a current varied so greatly in medical batteries,
he referred particularly to the fact that medical men

ignored the question of the periodicity of the current; this
was not the fault of the makers. Dr. Morton's prescriptions
were an exemplification of the saying, that "many a truth
is spoken in jest," and it was a good starting point for a
more exact nomenclature.

ELECTRICITY AS AN ANESTHETIC.

By William F. Hutchinson, A.M., M.D., Providence, R. I.
Disease means pain, pain is disease. Were euthanasia

invariable, were infractions of natural law free from fol¬
lowing nerve derangements and free from pain, doctors in
medicine would be fewer and their diagnoses even more
uncertain than at present.

That there is a general routine of cause and effect in
everything is nowhere made plainer than when an animal
cries out with pain, thereby drawing attention to injury or

disease and calling for help. Where its language is inar¬
ticulate, the character of its cry is sufficient to tell its cause,
to bring swiftly to it all relief that may be within call.
Those of us who have been in action will never forget the
heart-rending cries of wounded horses, to whose voices keen
anguish lent peculiar tone, beseeching the kindly bullet
that should end their pangs.

Pain is one of nature's laws ; it is her signal of distress,
and a sure accompaniment to all diseases where sense is not
abolished. It is the mark at which modern therapeutics has
discharged its heaviest artillery—-to conquer which it is
continually devising new weapons, which are so rapidly
replaced that their inefficacy is at once apparent.

For all practical purposes, it is indeed doubtful if any
drug has been discovered within the last fifty years better
than time-honored mandragora—the juice of the Eastern
poppy—or some of its salts. An eminent physician said to
me lately, while discussing this subject : " The man who gives
to the world a new, safe and effective pain-killer, will deserve
to have his name inscribed beside those of Harvey and
Jenner."

Every now and then some learned person announces the
production of some new remedy that will accomplish this,
but experience soon demonstrates the fallacy of his state¬
ments, and opium still holds first place.

While it is true that general suffering must be fought with?
some drug that will rapidly pervade the system through the
circulation and allay it by impressing nervous centers, I
believe that the time has come to announce that all forms
of localized pain, not dependent upon structural changes of
nerve centers or destructive metabolism of other tissues,
may be relieved promptly and effectively, and often cured,
by an induced electric current, whose interruptions are

sufficiently frequent and whose voltage is small.
Also, that by the same means, there may be produced a

local skin anaesthesia sufficient to permit of painless minor
surgery, such as opening felons. This is thus far confined
to the space beneath electrodes, and does not persist longer
than two, or at most three, minutes of time.

For years I have been studying clinically the action of
electricity upon nerves, muscles, pathological growths and
imaginations, with results varied, but, upon the whole, satis¬
factory ; even more so, I believe, than those ordinarily
obtained from drugs. While these have been largely elim¬
inated from my work, careful and systematic use has been
made of all sanitary, dietetic and climatic assistance that
experience could teach or study suggest.

In some cases, such as Graves' disease or Bell's paralysis,,
cures have resulted from electrical treatment where medi¬
cine alone, though in most skilful hands, had quite failed.

In the acute pain of neuritis, the lightning pains of loco-
motor ataxy, and the persistent aches of spinal congestion,
I have succeeded better with galvanism than with any drug
that was tried, with the advantage of avoiding stomach or

other disturbances caused by lethal medicaments.
And in diseases like neurasthenia, where imagination with

its Jons et origo, the mind, needs careful attention, I am con¬
vinced that best results are derived from a judicious com¬

bination of electrical and personal equations.
Just which is the more effective, I am unable to say, but

neither has succeeded by itself in my hands ; each has
required to be accompanied by the other. The large part
played by the imagination in the production and mainte¬
nance of certain forms of functional nervous disease is well
understood by medical men, and yet it is still chiefly treated
by drugs, as if it were an organic change.

While disordered mental processes and a sick body may
be caused by an unrestrained imagination, it is certain that
both may be restored to health by measures directed to the
mind alone, as in hypnotism, and in the practice of electro¬
therapeutics, I have found it best to employ all legitimate
means.

As a result of long work by the bedside, I had become
impressed with a conviction that pain, arising from no
matter what cause, ought to be and might be combated by
some form of electricity, but the resources of my battery
rooms, although large, were inadequate to produce this
desirable result invariably or with certainty.

Although a descending galvanic current often cures neu¬

ralgias accompanying sciatic or other nerve derangements,
every now and then a case would come up in which it com¬

pletely failed, without any apparent reason.

Faradization, with any form of coil or rheotome at com¬

mand, was so uncertain as scarcely tobe worth mentioning
The static spark was even less useful—in fact, I have of late
discarded it as a pain-killer, believing that in a majority of
cases, no matter how skilfully handled, it is as apt to aggra¬
vate as to relieve.

(TO be continued.)

The investigations of Drs. Abbott and McCormick, of the
Johns Hopkins University, show that a solution containing
7 per cent, of acetic acid is more effective as a germicide
than bichloride of mercury.
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